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I. Introduction
Unexpected side effects sometimes sabotage our efforts to
design solutions to the problem of climate change. So it is with
the Low Carbon Fuel Standard (LCFS) that has been adopted in
California and elsewhere, which has the initial goal of reducing
the carbon intensity of California's transportation fuels by at least
ten percent by 2020.1 California's LCFS provides a good example
t Lecturer in Residence, University of California, Berkeley, School of Law;
Director, Global Commons Project; Associate Director, Center for Law, Energy and the
Environment.
1 Cal. Exec. Order No. S-01-07 (2007), http://gov.ca.gov/index.php?/print-
version/executive-order/5172 (establishing the Low Carbon Fuel Standard). See also
CAL. AIR RESOURCES BD., CLIMATE CHANGE PROPOSED SCOPING PLAN (2008), available
at http://www.arb.ca.gov/cc/scopingplan/document/psp.pdf [hereinafter PROPOSED
SCOPING PLAN]. The Climate Change Proposed Scoping Plan was adopted by the
California Air Resources Board in December 2008. Cal. Air Resources. Bd., Resol. 08-
47 (Dec. 11, 2008), available at
http://www.arb.ca.gov/cc/scopingplan/document/finalspresolution.pdf [hereinafter
N.C. J. INT'L L. & COM. REG.
because the state is currently in the process of thoughtfully
addressing the problems discussed in this article.' While the
state's impact on international trade may be modest,3 the potential
of the California LCFS to become a national model makes it worth
analyzing under international trade law. California's LCFS
illustrates how regulators may be confounded by the web of policy
considerations and interwoven legal regimes that link the World
Trade Organization (WTO), farmers and cattle barons in Brazil,
the European Commission in Brussels and orangutans in Borneo
to transportation fuel in California.4
Regulations to ensure that biofuels are truly low carbon
transportation fuels test the potential of our transnational legal
system. Having accepted binding mandates to reduce their
greenhouse gas (GHG) emissions, California, other U.S. states and
the European Union are struggling to achieve their goals without
shocking their economies or their national cultures and the United
States Congress is facing up to the same challenge. Ideally, these
governments want to keep the Autobahn and the Beltway
humming, but fossil fuels used in cars and trucks contribute over
twenty percent of energy related GHG emissions and vehicle fuels
are particularly difficult to replace. After all, putting a windmill
on the roof of a BMW is not very practical, and even plug-in
electric cars have limitations. Fuels made from plants seem to be
the answer, but their proponents have run into unexpected
problems related to trade law.
Resol. 08-47].
2 See generally Climate Change: California Air Resources Board,
http://www.arb.ca.gov/cc/cc.htm (last visited Apr. 2, 2009) (providing access to the
documents, announcements, and schedules of hearings regarding California's major
initiatives to address climate change).
3 See Cal. Chamber of Commerce, Trade Statistics,
http://www.calchamber.com/BusinessResources/IntemationalResources/AllAboutlnterna
tionalTrade/Pages/TradeStatistics.aspx (last visited Apr. 2, 2009).
4 The California LCFS chiefly addresses automobiles and trucks, but low carbon
fuel standards may apply to freight, marine, aviation, off-road vehicles and any other
contributor to transportation sector emissions. See PROPOSED SCOPING PLAN, supra note
1, at 52, 120. In fact, some standards may be extended to fuel uses in sectors other than
transportation. Id. at 58.
5 WORKING GROUP III TO THE FOURTH ASSESSMENT REPORT OF THE
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, CLIMATE CHANGE 2007: MITIGATION
OF CLIMATE CHANGE 325 (2007), available at http://www.ipcc.ch/ipccreports/ar4-
wg3.htm [hereinafter WORKING GROUP III REPORT].
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In this article first I describe the introduction of the LCFS as
one element of California's economy-wide climate change policy,
noting that to succeed the LCFS anticipates widespread
substitution of gasoline with biofuels. I then briefly discuss a
recent controversy about whether increased demand for biofuels
leads to destruction of forests and wetlands, themselves important
carbon sinks. I then analyze how California's regulatory response,
intended to avoid this type of indirect land use change, may be
limited by international trade rules. This article will not go into
the effect of increased demand for biofuels on world food supply,
human rights, labor, biodiversity or several of the other important
debates that surround the biofuel industry. 6 The discussion of
trade law issues are similarly constrained to the rules and
jurisprudence of the WTO. By narrowing the scope of the
discussion, it will be possible to gain in depth what is lost in
breadth.
II. Low Carbon Fuel Standards: State, National and Regional
Policies to Reduce Fuel Carbon Intensity
Compelled by the urgency of the climate crisis, state and national
governments have adopted ambitious GHG reduction targets. To
achieve these targets they will have to reduce emissions in the
transportation sector because transportation contributes a
significant and growing share of emissions. The
Intergovernmental Panel on Climate Change calculates that
transportation contributes "23% of world energy-related GHG
emissions. '7
The California Global Warming Solutions Act of 2006 (AB
32) sets a mandatory target of twenty percent reduction from 1990
6 See generally EPFL Energy Center, Roundtable on Sustainable Biofuels, Global
principles and criteria for sustainable biofuels production: Version Zero (Aug. 13,
2008), http://www.wilsoncenter.org/news/docs/brazil.roundtable.EPFL.en.pdf
(discussing potential effects of increased demand for biofuels) ; BANDIVADEKAR, A., K.
BODEK ET AL., ON THE ROAD SN 2035: REDUCING TRANSPORTATION'S PETROLEUM
CONSUMPTION AND GHG EMISSIONS 99 (2008), available at http://web.mit.edu/sloan-
auto-
lab/research/beforeh2/otr2035/On%20the%20Road%20in%202035 MITJuly%202008.
pdf.
7 WORKING GROUP III REPORT, supra note 5, at 325.
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levels of economy-wide GHG emissions by 2020.' By 2050,
California plans to further reduce GHG emissions within the state
by eighty percent.9 President Obama has proposed this target for
the United States as a whole.'
Transportation contributes about forty percent to California's
total GHG emissions, so substantial reductions must be made in
this sector to achieve the 2020 and 2050 goals." European Union
emissions targets similarly require reductions of twenty percent by
2020 and although the role of transportation is smaller in the
European Union, it is still significant at about twenty-one percent
of total emissions.'2 President Obama has proposed this target for
the United States.' 3
Three strategies could each achieve a portion of the GHG
emissions reductions from transportation, and all three need to be
fully implemented to maximize all possible reductions.
California has already passed legislation to implement one
strategy, the reduction of GHG emissions from vehicles. 4 A
second strategy, replacing vehicle trips - actually getting people to
drive less - requires substantial capital investment in mass transit
and freight, significant changes in behavior to increase walking or
s See CAL. HEALTH & SAFETY CODE § 38550 (West 2009).
9 Cal. Exec. Order No. S-3-05 (2005), http://gov.ca.gov/index.php?/print-
version/executive-order/5172 (establishing 2010, 2020 and 2050 targets for state
reduction of greenhouse gas emissions). But see generally Michel den Elzen & Niklas
Hdhne, Reductions of Greenhouse Gas Emissions in Annex I and Non-Annex I Countries
for Meeting Concentration Stabilisation Targets, CLIMATIC CHANGE (Neth.), Sept. 11,
2008 (arguing a pessimistic view of achieving even 450 parts per million (ppm)
reductions by 2020).
10 Juliet Eilperin & Steven Mufson, Obama to Take Steps on Car Fuel Efficiency,
WASH. POST, Jan. 26, 2009, at A02, available at http://www.washingtonpost.com/wp-
dyn/content/article/2009/01/25/AR2009012501687.html.
ii CAL. AIR RESOURCES BD., PROPOSED SCOPING PLAN 11 (2008), available at
http://www.arb.ca.gov/cc/scopingplan/document/psp.pdf (citing figures based on Air
Resources Board Greenhouse Gas Inventory, http://www.arb.ca.gov/cc/inventory/data/
data.htm).
12 European Environment Agency, CSI 010-Greenhouse Gas Emission Trends -
Assessment Published Feb. 2008, http://ims.eionet.europa.eu/IMS/ISpecs/ISpecification
20040909113419/IAssessmentl 195226181050/viewcontent (last visited Apr. 2, 2009)
(analyzing data based on EU- 15 Member States greenhouse gas inventories).
13 See Eilperin & Mufson, supra note 10, at A02.
14 See CAL. HEALTH & SAFETY CODE § 42823 (West 2009).
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cycling, and long-term land planning.
A third option is to replace conventional petroleum with a low
carbon energy source, which would allow a smooth transition to
reduced emissions without sacrificing the autonomy and
convenience of the automobile. Suitable substitutes might include
low carbon electricity, natural gas, propane, hydrogen, or
biofuels 5
"Biofuel" refers to any kind of fuel produced from biomass
(excluding fossil fuels) including wood or waste material that is
burned directly and solids or gases from municipal waste. 6 It
most commonly describes liquid fuel made from herbaceous or
woody plants. 7 These fall into two categories: fuels made either
from sugar or starch crops like sugarcane, sugar beet, corn and
wheat; or fuels made from oilseed crops like oil palm, jatropha,
rapeseed, and soy. 8 "Second generation" biofuel crops, which are
still in development and generally are not commercially available,
are based on high-cellulose, non-food feedstocks like grasses. 9
Plants "breathe in" carbon dioxide as they grow and,
theoretically, the same amount of carbon dioxide is emitted when
they are burned as fuel, so biofuels could be carbon neutral. But
even early lifecycle analyses showed that account must be taken of
GHG emissions from farm and industrial activities: petroleum-
derived fertilizers enrich the soil where seeds are planted, tractors
use fuel, water pumps irrigate the fields, and trucks carry the
harvest to the facility where more energy is used to convert it into
liquid fuel.2 ° After all, fossil fuels are used throughout growing,
15 Alexander E. Farrell et. al., A Low-Carbon Fuel Standard for California, Part 2:
Policy Analysis 2 (UC Berkley Transp. Sustainability Research Ctr., Paper UCB-ITS-
TSRC-RR-2007-3, 2007), available at http://www.energy.ca.gov/low-carbon-fuel_
standard/UCLCFS_studyPart 2-FINAL.pdf.
16 See Food & Agric. Org. of the U.N., Wood Energy Programme, Unified
Bioenergy Terminology: UBET, vii, U.N. Doc J4504/E (Dec. 2004).
17 See id. at 19.
18 See id. at 18.
19 See Vinod Khosla, All Biofuels Are Not the Same, WASH. POST, June 16, 2008, at
A19.
20 See HM TREASURY, THE KING REVIEW OF Low-CARBON CARS, PART I: THE
POTENTIAL FOR C02 REDUCTION 27 (2007), available at http://www.hm-
treasury.gov.uk/d/pbr-csr07_king840.pdf.
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processing and distribution.2 Even taking into account the
"energy penalty" incurred when a plant crop is converted to fuel,
biofuels initially looked like a low carbon replacement for oil,
though even then there were warnings that second generation
biofuels would need to be phased in for large-scale deployment.22
Lifecycle analysis of ethanol from European sugar beet was
reported as seventy percent lower in GHG emissions than
conventional gasoline, and Brazilian ethanol from sugarcane was
said to offer at least eighty percent savings in emissions compared
to gasoline.23
Governor Arnold Schwarzenegger introduced the nation's first
Low Carbon Fuel Standard (LCFS) in January 2007 with
Executive Order S-01-07, which requires that:
[A] statewide goal be established to reduce the
carbon intensity of California's transportation fuels
by at least 10 percent by 2020 ("2020 Target") ....
The LCFS shall apply to all refiners, blenders,
producers or importers ("Providers") of
transportation fuels in California, shall be measured
on a full fuels cycle basis, and may be met through
market-based methods by which Providers
exceeding the performance required by a LCFS
shall receive credits that may be applied to future
obligations or traded to Providers not meeting the
LCFS. 24
The LCFS was one of the first Discrete Early Actions to be
adopted under California's general climate change law, AB 32,
and draft regulatory language has been commented on by
stakeholders and revised, with the expectation that regulations will
be adopted and effective in 2010.25 With the market option that is
included in the LCFS, businesses providing fuel in California
21 See id. at 28.
22 See Alexander Farrell et al., Ethanol Can Contribute to Energy and
Environmental Goals, 311 SCIENCE 506, 506-08 (2006).
23 HM TREASURY, supra note 20, at 30.
24 Cal. Exec. Order No. S-01-07, supra note 1.
25 See, e.g., CAL. AIR RESOURCES BD., THE CALIFORNIA Low CARBON FUEL
STANDARD REGULATION: DRAFT-FOR DISCUSSION ONLY (Oct. 2008),
http://www.arb.ca.gov/fuels/lcfs/1 01 0081cfsregdraft.pdf [hereinafter OCT. DRAFT LCFS
REGULATION].
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could use blends of gasoline with low carbon biofuels, alternative
fuels like hydrogen, electricity or natural gas, or trade credits from
others.2 6 The expectation is that investment in low carbon fuel
will follow the market created by the standard, and innovation in
new, better fuels will result. 27
Other states are joining California in carbon fuel reform.28 In
December 2008, eleven Northeast states signed a letter of intent to
develop a regional low carbon fuel standard. 29  They are:
Connecticut, Delaware, Maine, Maryland, Massachusetts, New
Hampshire, New Jersey, New York, Pennsylvania, Rhode Island,
26 See DAVID CRANE & BRIAN PRUSNEK, OFFICE OF THE GOVERNOR, THE ROLE OF A
Low CARBON FUEL STANDARD IN REDUCING GREENHOUSE GAS EMISSIONS AND
PROTECTING OUR ECONOMY (2007), available at http://gov.ca.gov/pdf/gov/alternative
http://gov.ca.gov/pdf/gov/altemativeFuels.pdf. University of California researchers
projected that the necessary volume of low carbon fuel could be supplied within the state
or through imports from elsewhere in the United States. ALEXANDER E. FARRELL ET AL.,
A LoW-CARBON FUEL STANDARD FOR CALIFORNIA, PART 1: TECHNICAL ANALYSIS 77
(UC Berkley Transp. Sustainability Research Ctr., Paper UCB-ITS-TSRC-RR-2007-2.
2007), available at http://www.energy.ca.gov/lowcarbon-fuel-standard/UCLCFS_
study Part 1-FINAL.pdf. In one scenario, they found that 1.4 billion gallons gasoline
equivalents of low-GHG fuels would satisfy the projected demand for 2020. Id. at 12.
They suggested that by 2020, California might be able to produce between one and two
billion gallons of gasoline equivalents in biofuels annually, while the United States
might produce twice that amount. Id. at 9.
27 Alex Farrell & Daniel Sperling, Getting the Carbon Out, SAN FRANCISCO
CHRON., May 18, 2007, at B 11.
28 Press Release, Office of the Governor of the State of California, Schwarzenegger
Applauds Florida for Adopting California's Tailpipe Emissions Standards, Aggressive
Envt'l. Prot. Policies, (July 13, 2007), available at http://gov.ca.gov/press-release/6939/.
Florida, the Provinces of British Columbia and Ontario, Canada have or will adopt low
carbon fuel standards as well. Id. According to the Natural Resources Defense Council,
Illinois, Iowa, Kansas, Michigan, Wisconsin, and the Province of Manitoba, Canada may
also implement low carbon fuel standards. See National Resources Defense Council,
Low-Carbon Fuel Standard is Key Tool to Ensure Clean Fuels (April 25, 2008),
http://www.e2.org/ext/doc/NRDC-LCFSBackgrounder.pdfjsessionid=3CECD 1408C91
B 116C78EFC6D 1 84D926B.
29 See NORTHEAST/MID-ATLANTIC STATES Low CARBON FUEL STANDARD
PROGRAM 2-4 (2008), available at http://www.mass.gov/Eoeea/docs/prlcfs-attach.pdf
[hereinafter LETTER OF INTENT]. The Low Carbon Fuel Framework was signed on
December 31, 2008. Press Release, Mass. Executive Office of Energy and Envtl.
Affairs, 11 States Agree to Work Together to Reduce Greenhouse Gas Emissions from
Vehicle Fuels, (Jan. 5, 2009), available at http://www.mass.gov/?pagelD=eoeeapressrel
ease&L= 1 &LO=Home&sid=Eoeea&b=pressrelease& f=090105_prlcfs&csid=Eoeea.
2009
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and Vermont.3" The letter of intent describes LCFS as "market-
based, technologically neutral policy to address the carbon content
of fuels by requiring reductions in the average lifecycle GHG
emissions per unit of useful energy."'" It specifies that fuel carbon
must be assessed on a "full lifecycle basis, including direct
emissions and significant indirect emissions, such as those from
potential land use changes that may be attributable to fuel
production."32 However, the states will develop a regional LCFS
at a measured pace, not even planning to conclude a memorandum
of understanding on cooperation until the end of 2009."3
As California moves toward the scheduled promulgation of the
LCFS regulations in 2010, uncertainty about the sustainability of
biofuels has become a troubling problem.34 The standard will
affect many actors and production chains that stretch beyond state
borders. There are difficult technical issues to resolve, such as how
to measure carbon intensity for very different types of fuel,
determining the baseline against which decreases in carbon
intensity can be measured, and calculating GHG emissions from
the production of certain fuels. 5 The challenge of accounting for
3o LETTER OF INTENT, supra note 29, at 2-4.
31 Id. at 1.
32 Id. at 2.
33 Id.
34 See Press Release, Earth Times, Scientists Across the Nation Counsel California
to Regulate Low Carbon Fuel Standard on Hard Data Only and Not on Speculative
Indirect Impacts Where No Data or Consensus Exist (June 24, 2008), available at
http://www.earthtimes.org/articles/show/scientists-across-the-nation-
counsel,445397.shtml [hereinafter Earth Times]; Correspondence from Michael O'Hare,
Professor, Univ. of Cal., Berkeley, to Mary D. Nichols, Chairman, Cal. Air Resources
Bd., (July 21, 2008) [hereinafter O'Hare-Nichols Letter].
35 See Alexander E. Farrell et. al., supra note 15, at 4.
R6: A default and opt in system for the carbon intensity of fuels: To
the degree possible, values used to certify the carbon intensity (i.e.,
GWI) of different fuels should be based upon empirical data
representative of the specific inputs and processes in each fuel's life
cycle. Pessimistic default values should be determined by state
agencies for each of these inputs and processes. Fuel providers will
face the option of either adopting these pessimistic values (with GWI
values higher than average values) or opting in by providing
sufficient data to certify a lower life cycle GWI value for a particular
fuel.
Id. at3.
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all of the GHG emissions, direct and indirect, linked to biofuels
was more complex than anticipated.
A. Unanticipated Problems: "Root to tank," the Energy
Penalty and Indirect Land Use Change
Only after biofuels were identified as a key GHG reduction
technology was the focus on a range of problems sharpened and
research programs accelerated. Concerns range from increased
stress on sensitive wetlands, forests and scarce arable land;
competition for water to irrigate energy crops; and impacts on
biodiversity to labor and human rights issues, resulting from a
push to supply the world's transportation fuel.36 A threshold issue,
from the climate change perspective, is that using certain biofuels,
notably corn-based ethanol, may not actually reduce GHG
emissions when account is taken of all inputs of fertilizer,
transportation and so on.37
In 2008, Timothy Searchinger and colleagues reported
significant emissions from the effect of the demand for biofuels on
land use practices. According to their analysis of the results from
a worldwide agricultural model, "corn-based ethanol, instead of
producing a 20% savings, nearly doubles greenhouse emissions
over 30 years and increases greenhouse gases for 167 years. 38
The assumption is that the pre-existing demand for agricultural
products does not decrease, so that when energy crops are
introduced, new land must be put into production to grow them.
They describe a chain of events that starts when the demand
for biofuels like ethanol surges and more land is put into
36 See generally U.N. ENERGY, The Energy Challenge for Achieving the
Millennium Development Goals, at 5-6 (2005) (describing concerns over increased
consumption of biofuels), available at http://esa.un.org/un-energy/pdf/UN-
ENRG%20paper.pdf (discussing the concerns of using biofuels to help reduce GHGs)
[hereinafter MDGs].
37 See Farrell, supra note 22, at 506. "[S]tudies indicated that current corn ethanol
technologies are much less petroleum-intensive than gasoline but have greenhouse gas
emissions similar to those of gasoline." Id. at 506. "[The] best point estimate for
average performance today is that corn ethanol ... reduces [greenhouse gas] emissions
only moderately, by about 13%." Id.; see also FARRELL, supra note 15, at 2.
38 Timothy Searchinger, et al., Use of U.S. Croplands for Biofuels Increases
Greenhouse Gases Through Emissions from Land-Use Change, 319 SCIENCE 1238, 1238
(2008).
2009
N.C. J. INT'L L. & COM. REG.
production for feedstocks like corn or sugar.39 This displaces other
crops, like soybeans, and soy exports from the United States
drop.4" To replace soybeans that had been imported from the
United States, farmers in other countries have to put more land
into cultivation.41 Very large carbon releases can result from the
soil and the vegetation that is removed to plant crops. Emissions
may be particularly significant when important carbon sinks such
as forests, peatlands, and other wetlands are converted to grow
biofuel feedstocks.42 Searchinger et al. project that even biofuels
made from more efficient switchgrass, if grown in the United
States on land currently used for corn, will increase GHG
emissions over thirty years by fifty percent because even crops
like switchgrass are predicted to trigger conversion and loss of
carbon-sequestering ecosystems.43
Searchinger et al.'s study is limited to effects of expanding
corn for ethanol in the U.S., and there has been considerable
debate in the scientific community about the robustness of their
results.44 But if the phenomenon that they describe is actually
occurring systematically across crops, it likely increases the
energy penalty to the point that the production of biofuels causes
more GHG emissions than gasoline.
B. Science is Disputed by Brazil
Brazil has repeatedly challenged the assertions made by
Searchinger et al., stating that the land use changes predicted by
their models would not have significant effects either on GHG
emissions or on ecologically sensitive resources. 45  Brazil made
substantial investments to develop its biofuels industry to the point
39 Id.
40 Id.
41 See id. at 1239.
42 GLOBAL ENVIRONMENT CENTRE & WETLANDS INTERNATIONAL, ASSESSMENT ON
PEATLANDS, BIODIVERSrTY AND CLIMATE CHANGE: MAIN REPORT 99, 175 (PARISH F. ET
AL. EDS., 2008), available at http://www.imcg.net/docum/pcb/assessment_peatland.pdf.
43 Searchinger et al., supra note 38, at 1239.
4 See, e.g., Letter responses to Searchinger et. al.'s paper entitled Use of U.S.
Croplands for Biofuels Increases Greenhouse Gases Through Emissions from Land-Use
Change, Science Online, http://www.sciencemag.org/cgi/eletters/319/5867/1238.
45 See Emma Marris, Drink the Best and Drive the Rest, 444 NATURE 670, 672
(2006).
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where it now supplies forty percent of transportation fuel for the
country and cut its imports of fossil fuels by forty percent.46
Sugar-based ethanol is well-understood and developed at scale in
Brazil. Biofuel is so successful that it is an export crop, supplying
sixty-five percent of global ethanol exports in 2006.4 7 More than
half of that amount was imported by the United States, despite
high tariffs.48 And Brazil claims that it has reduced its carbon
emissions by over 120 million tonnes with biofuels.49
Other developing countries aspire to match this success, which
is not surprising given that 1.6 billion people, mostly in
developing countries, lack access to electricity.5" From the
developing country perspective, biofuels are a necessary source of
domestically-produced energy. Energy security is a concern that
biofuels can address, especially for countries that do not have
large domestic petroleum supplies but do have agricultural
capacity. Biofuels, with their diversity of feedstock crops, provide
local supplies of fuel that can be stabilizing for economies,
especially but not exclusively in developing countries, and can be
particularly helpful for rural economies. The United States,
Europe, and other developed countries accepted their obligation to
help energize those nations where most of the people characterized
as "energy-poor" live, in commitments dating as far back as the
1989 Brundtland Report, renewed in the United Nations
Framework Convention on Climate Change, its Kyoto Protocol
and most recently in the Bali Action Plan.
46 Id. See also Luiz Inacio Lula da Silva, Biofuels Can Allow All Humanity to
Prosper, ALL AFRICA, July 31, 2007, www.allafrica.com/stories/200707310628.html.
47 Jennifer Nyberg, U.N. Food & Agric. Organ. [FAO], Trade & Market Division,
Sugar Based Ethanol: International Market Profile 2,
http://siteresources.worldbank.org/INTAFRICA/Resources/257994-
1215457178567/EthanolProfile.pdf.
48 Id. at 7; see also Motor Vehicles: Brazil, U.S. Pledge Closer Cooperation to
Promote Production, Trade of Ethanol, 30 BNA INT'L ENVTL. REP. 155 (2007).
49 Lula da Silva, supra note 46. See also Isaias C. Macedo, Green House Gases
Emissions in the Production and Use of Ethanol From Sugarcane in Brazil: The
2005/2006 Averages and a Prediction for 2020, 32 BIOMASS AND BIOENERGY 582
(2008).
50 MDGs, supra note 36, at 2.
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C. California's Response
Policy makers and researchers in California considered
modifying the LCFS to ensure that only truly low carbon fuels
would qualify for the program, responding to reports that
increased use of biofuels could be more carbon-intensive than
fossil fuels.5 Some scientists challenged Searchinger et al.'s work
and similar studies." University of California researchers argued
that it was clear that the amount of carbon released through
indirect land use change was more than zero, even if the actual
figure was in dispute. 3 Although the increased demand for
biofuels stimulated by California's LCFS might not perturb
agricultural markets sufficiently to affect land use decisions in
Brazil or Asia, there could be significant impacts if the California
LCFS is eventually used as a model for a federal standard. 4 And
although lifecycle analysis was always part of the LCFS, the new
question was how to integrate the indirect emissions into the
analysis.5
III.Regulatory Choices: Innovation and Precaution
Biofuels regulations have become complex as policy makers
attempt to layer incentives and oversight. U.S. policies to promote
innovation, scaling up to commercial production and wide
dissemination in the biofuels industry are motivated by concerns
about climate change and energy security.
The LCFS is an example of different types of policies that can
create a demand for biofuels, thereby providing incentives to
innovate, scale up and deploy the product. The standard itself and
51 See Letter from Michael O'Hare, Professor, Univ. of Cal., Berkeley, to Stephen
Johnson, Adm'r, U.S. Envtl. Prot. Agency & Ed Schafer, Sec'y, U.S. Dep't of Agric.
(Nov. 10, 2008), available at http://www.foe.org/pdf/ScientistsResponse-EPA.pdf;
O'Hare-Nichols Letter, supra note 34.
52 See Earth Times, supra note 34.
53 See Sabrina Spatari et al., Sustainability and the Low Carbon Fuel Standard 3
(Sept. 2008) (working paper, available at http://steps.ucdavis.edu/People/slyeh/syeh-
resources/uc-lcfs/Spatari_sustainability%20oct/o202008c.pdf).
54 See BRENT D. YACOBUCCI, CONG. RESEARCH SERV., A Low CARBON FUEL
STANDARD: STATE AND FEDERAL LEGISLATION AND REGULATIONS 12 (2008), available at
http://assets.opencrs.com/rpts/R40078_20081223.pdf.
55 See id. at 3 (considering the effect of indirect emissions resulting from changes
in current practices).
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the opportunity to trade compliance between regulated entities are
intended to stimulate research and development of second
generation biofuels. Other regulatory incentives include
renewable portfolio standards and automobile fleet fuel standards,
which are also intended to build markets for low carbon or
renewable fuels. 6
The federal government has created numerous incentives to
encourage both production of first-generation biofuels and
research on and development of next-generation biofuels. The
federal bailout bill and the 2007 Energy Independence and
Security Act offer subsidies and tax credits for ethanol feedstock
production, marketing and delivery infrastructure. 7 Domestic and
international intellectual property rights could be used to protect
investments in research and development. 8 Trade restrictions,
whether designed explicitly to shelter fledgling domestic industry
or sincerely to further environmental goals, also can act to
improve the profitability of private investments in the biofuels
industry.59
Policies to internalize the externalities of the biofuels industry
attempt to ensure that low carbon intensity goals are met and to
control undesirable environmental effects of biofuels.6 °
Stakeholders representing a wide range of interests argue that
social, economic, ecological, and other criteria may also be
considered in regulation of biofuels.6'
56 See CAL. AIR RESOURCES BD., supra note 11, at 38-40, 44-46 (discussing the
lowering of GHG emissions through adoption of vehicle standards and increasing the
share of renewable sources in electricity portfolios).
57 See Energy Independence and Security Act of 2007, 49 U.S.C. §32902 (2006);
Emergency Economic Stabilization Act of 2008, Pub. L. No. 110-343, § 202, 122 Stat.
3765, 3832 (2008).
58 See J.H. BARTON, INT'L CTR FOR TRADE AND SUSTAINABLE DEV., NEW TRENDS IN
TECHNOLOGY TRANSFER: IMPLICATIONS FOR NATIONAL AND INTERNATIONAL POLICY 2-3
(2007), available at http://www.iprsonline.org/resources/docs/Barton%20-
%20New%20Trends%20Technology%20Transfer/o200207.pdf.
59 See id. at xii (proposing further study of the effects of trade restrictions on
biofuel research and development).
60 See U.N. CONFERENCE ON TRADE AND DEV., Making Certification Work for
Sustainable Development: The Case of Biofuels, vii, U.N. Doc
UNCTAD/DITC/TED/2008/1 (Jan. 8, 2008) (prepared by Simonetta Zarrilli and
Jennifer Burnett), available at http://www.unctad.org/en/docs/ditcted2008 len.pdf.
61 See id at 45-48 (covering the range of different interests and critiria in a table
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When the primary motivation for encouraging use of biofuels
is meeting climate change commitments, it is necessary to require
lifecycle analysis and guarantee that it meets certain standards.
Direct regulation of feedstock cultivation and fuel production
would allow policy makers to supervise carbon-intensity
performance throughout. When feedstocks and finished fuel are
produced outside the jurisdiction of the regulator, the alternative is
to use GHG performance standards that include lifecycle
emissions analysis.62
One approach to setting the lifecycle carbon intensity value
would be for California to provide a set of highly precautionary
values that could be adopted by the fuel supplier, but to leave open
the option that the supplier can provide sufficient data to support
certification of a lower lifecycle value for their fuel. 63  A
potentially preferable approach is to adopt a standard that is
developed in cooperation with governments that have a stake in
the biofuels industry.'
Some advocate for a voluntary code of conduct.65 Although
this might work in some industries, biofuels are commodities and
production is too disaggregated for this approach to be
successful. 66  Biofuel consumers are not well-positioned to
exercise leverage on the entire production chain to insist on
entitled "Overview of criteria with relevance for sustainable biomass production as
proposed by existing sustainability schemes").
62 See Alexander E. Farrell et. al., supra note 15, at 3 (stating that in order to meet
climate change goals, biofuels must "use advanced production methods," and "be derived
from feedstocks grown on degraded land").
63 See id. at 47.
64 See id. at 70-71 (recommending interaction with other government policies and
initiatives).
65 For example, the United States and Brazil participate, with fourteen other
countries, several international organizations and industry organizations in the Global
Bioenergy Partnership's efforts to elaborate criteria and indicators for sustainability of
bioenergy. GLOBAL BIOENERGY PARTNERSHIP, A REVIEW OF THE CURRENT STATE OF
BIOENERGY DEVELOPMENT IN G8+5 COUNTRIES (2008), available at http://www.global
bioenergy.org/fileadmin/userupload/gbep/docs/BIOENERGY_INFO/0805_GBEPRep
ort.pdf.
66 See generally Justin O'Brien, Barriers to Entry: Foreign Direct Investment and
the Regulation of Sovereign Wealth Funds (Sep. 28, 2008) (unpublished manuscript, on
file with the Australian National University Centre for Applied Macroeconomic
Analysis) (concluding that a code of conduct can work, if large institutional investors
demand it, but it would require some kind of enforcement).
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compliance with the code of conduct.67
IV. Global Goods: State Regulation
Whether policies are designed to improve the market for
domestic biofuels or to control lifecycle GHG emissions of
biofuels, they are equally likely to be challenged as impermissible
restrictions on global trade. The nature of climate change pits the
traditional leveling tendencies of trade law against the need to
discriminate between high-carbon and low-carbon biofuels. To
see how the intersection of state regulation and international trade
law would work, we evaluate certain provisions of the draft
California LCFS regulation against the rules and jurisprudence of
the WTO. The United States and 152 other nations are members
of the WTO and thus are parties to the General Agreement on
Tariffs and Trade (GATT) and other agreements that create it and
its trade law regime.68 Established in 1947 with the adoption of
the GATT, the trade regime that evolved into the WTO was
intended to end "beggar thy neighbor" trade wars.69
A. California LCFS Carbon Intensity Standard
California could offer three options to nations exporting
biofuels to the United States: (1) meet a California-defined
standard; (2) meet an international certification standard; or (3)
provide sufficient evidence of its own national standard to
California regulators. Monitoring and enforcement of compliance
are essential elements of these schemes, but this paper will not
address them.
California has chosen a modified version of the first and last
options. It has defined a LCFS benchmark for carbon intensity,
diminishing annually, and set rules for calculating the carbon
intensity of fuel produced within or imported from outside the
state.70 Although there is flexibility for regulated entities to
customize the calculation of their own fuels' intensity, they are
67 See BARTON, supra note 58, at vi (discussing concerns over biofuel policies and
where they fall within the scope of WTO rules).
68 WORLD TRADE ORGANIZATION, THE WORLD TRADE ORGANIZATION7 (n.d.),
available at http://www.wto.org/english/rese/doload-e/inbr-e.pdf.
69 See id.
70 See YACOBUCCI, supra note 54, at 5.
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obliged to use the method (and the model) prescribed by
California.7' The carbon intensity calculation is based on lifecycle
analysis and it may include land use change. However, the details
of how land use change is defined and measured are in the model's
parameters, not in the regulation itself.72
The draft LCFS, published for public comment in December
2008 by the California Air Resources Board (CARB), sets out the
following definitions:
"Carbon intensity" means the amount of greenhouse
gas emissions, measured on a lifecycle basis, per unit of
energy of fuel delivered.
Lifecycle Greenhouse Gas Emissions" means the
aggregate quantity of greenhouse gas emissions
(including direct emissions and significant indirect
emissions such as significant emissions from land use
changes), as determined by the Administrator, related to
the full fuel lifecycle, including all stages of fuel and
feedstock production and distribution, from feedstock
generation or extraction through the distribution and
delivery and use of the finished fuel to the ultimate
consumer, where the mass values for all greenhouse
gases are adjusted to account for their relative global
warming potential. (From Section 21 1(o)(1) of the
Clean Air Act)
"Renewable Biomass" means each of the following:
(A) Planted crops and crop residue harvested from
agricultural land cleared or cultivated at any time prior
to the enactment of this sentence that is either actively
managed or fallow, and nonforested.
(B) Planted trees and tree residue from actively
managed tree plantations on non-federal land cleared at
any time prior to enactment of this sentence. 73
71 See id. (providing that a fuel provider can either use the California-prescribed
model or submit its own data for certification).
72 See id. at 3.
73 CAL. AIR RESOURCES BD., THE CALIFORNIA Low CARBON FUEL STANDARD
REGULATION: DRAFT-FOR DISCUSSION ONLY 2, 3, 4 (Dec. 2008),
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The draft regulation provides carbon intensity tables that set
out the required maximum carbon intensity for fuels covered by
the LCFS in each year between 2010 and 2020. 74 Regulated
businesses can choose to determine their fuel's carbon intensity
value in one of three ways. " CARB offers a lookup table that
uses its own modification of GREET, the model that Searchinger
et al. used in their analysis.76 Variations on the values generated
by the lookup table are possible, but must be supported by the
regulated party with adequate documentation and be approved by
a designated state official." The other two options allow for
greater customizing of the GREET model if the proponent can
demonstrate, with "clear and convincing evidence" and to the
designated state official's satisfaction, that the proposed
modifications are "scientifically defensible."78  As we turn to
consider the draft LCFS regulation in the light of WTO rules, the
importance of how the model assigns values for factors like
indirect land use change will be clear.
Some of the relevant characteristics of the draft LCFS
regulation are apparent. The draft regulation uses quantifiable
metrics for comparing domestic and imported biofuels against a
regulatory standard of carbon intensity.79 The regulation itself
refers to the model, which uses several numerical values to
quantify assumptions about land use change that may not be so
transparent.80
Finally, the process by which the LCFS is being developed has
been transparent and highly participative. The California Air
Resources Board (CARB) maintains a website on which research
http://www.arb.ca.gov/fuels/lcfs/12081cfsregdraft.pdf [hereinafter DEC. DRAFT LCFS
REGULATION].
74 Id. at 8-9.
75 Id. at 34 (describing the three options).
76 Id. at 8-9. GREET stands for Greenhouse gases, Regulated Emissions, and
Energy use in Transportation. The model was developed by Argonne National
Laboratory.
77 See id. at 36.
78 See DEC. DRAFT LCFS REGULATION, supra note 73, at 38.
79 Id. at 8-9.
80 Id. at 34, 37 (specifying the use of land use modifiers within the model).
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that it has commissioned, reports from meetings, draft regulations
and final actions of the Board are published.81 Regular public
meetings and written comment periods have been held to air
stakeholder views and for the Board to receive relevant
information.82 CARB public meetings are generally webcast live,
so it is possible to participate from anywhere in the world via the
internet.83
B. Applying WTO Agreements and Jurisprudence to
California's LCFS
Although a California-defined standard might be desirable and
even necessary to regulate biofuels produced in California, it is the
most likely to be challenged as protectionist. Technical
regulations and standards, like the LCFS, can: promote public
interest goals, like environmental and human health; harmonize
product characteristics and facilitate trade; or protect domestic
industry.84 Nations that want to import their biofuels into the
United States, like Brazil, may consider the standard a disguised
discriminatory trade restriction-the other side of this argument is
that lax environmental standards can be equivalent to a subsidy.
The Agreement on Technical Barriers to Trade (TBT) of the
WTO is intended to prevent protectionist regulation while
respecting the need of nations for regulation to achieve legitimate
national goals.8 With respect to biofuels, technical standards
might theoretically be intended to: shelter a fledgling domestic
biofuels industry; establish standards to facilitate development of a
global biofuels infrastructure; or ensure environmental, health and
safety goals, including reduction of GHG emissions. The TBT
encourages the use of international standards in such cases.
The California draft regulation looks like a technical regulation
s See The California Energy Commission, Low Carbon Fuel Standard,
http://www.energy.ca.gov/low-carbonfuelstandard/ (last visited Apr. 2, 2009).
82 See id.
83 See id.
84 See, e.g., CRANE & PRUSNEK, supra note 26 (explaining the rationale for a
LCFS).
85 See Agreement on Technical Barriers to Trade, Dec. 15, 1993, Marrakesh
Agreement Establishing the World Trade Organization, Annex IA, Legal Instruments-
Results of the Uruguay Road, 33 1.L.M. 1125 (1994) [hereinafter TBT].
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under the TBT of the WTO. The TBT defines a technical
regulation as a document that establishes mandatory product
characteristics.86 The LCFS sets out carbon intensity measures to
which virtually all transportation fuel sold in California must
conform.87 To be allowed under the TBT, this kind of technical
regulation must not be more restrictive than necessary to fulfill a
legitimate objective.88
The TBT states that environmental protection is a legitimate
objective.89 The LCFS's more specific purpose of reducing carbon
emissions is likely a permissible environmental protection goal.
The LCFS proposes a performance standard for carbon intensity of
the fuel itself,9 ° which is generally considered less restrictive than
a design standard.
So far, so good. The more complicated question is how far
back in the lifecycle of the fuel is it permissible to go? This
question has not yet been tested through the dispute settlement
process. A recent report from the United Nations Conference on
Trade and Development (UNCTAD) observes that "many WTO
members keep the position that such programmes, by referring to
processes and production methods that are not reflected in the final
characteristics of the products are not covered by the TBT
Agreement."'" If non-product-related processes and production
methods are not within the scope of TBT, then analysis of the
LCFS would still fall under the general rules of the GATT.
The draft LCFS regulation appears, on its face, to be consistent
with two of the three main provisions of the GATT:
nondiscrimination and national treatment.92 These two principles,
embodied in articles I and III respectively, seek to ensure equal
treatment of imports from different nations and as between like
domestic and imported products. " The draft LCFS regulation
86 TBT annex I I.
87 OCT. DRAFT LCFS REGULATION, supra note 25, at 3-6.
88 TBT art. 2 2.
89 Id.
90 OCT. DRAFT LCFS REGULATION, supra note 25, at 3-6.
91 U.N. CONFERENCE ON TRADE AND DEV., supra note 60, at 31.
92 See General Agreement on Tariffs and Trade, Oct. 30, 1947, 61 Stat. A-11, 55
U.N.T.S. 194 [hereinafter GATT].
93 Id. arts. I, III.
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does not treat imported biofuels differently from domestically-
produced biofuels, nor does it discriminate between biofuels
imported from different countries.94
However, if the GREET model uses different factors to
generate carbon intensity figures for biofuels from different
countries, the LCFS could be effectively discriminating in breach
of the article I and III rules. For example, CARB might assign
biofuel feedstocks originating in regions characterized by tropical
forests or peatlands a higher default GHG emissions score than
those grown in temperate zones, on the assumption that larger
amounts of carbon will be released if tropical forests are converted
to biofuels crops. Then the question becomes whether these
biofuels from different regions can be considered "like" products.
"Likeness" is not defined in the GATT, but it has been the subject
of dispute settlement body decisions addressing process and
production methods.
The LCFS carbon-intensity distinction between biofuels based
on direct GHG emissions may be justified under recent WTO
jurisprudence. The Asbestos case decided in 2001 referred to four
criteria for "likeness" that can be used as tools to assist
interpretation: (i) the properties, nature and quality of the products;
(ii) the end-uses of the products; (iii) consumers' tastes and habits;
and (iv) the tariff classification of the products.95 Although
likeness analysis for both article I and article III discrimination
may use these criteria, the additional consideration of "whether,
and to what extent, the products involved are-or could be-in a
competitive relationship in the marketplace" should be taken
account of with respect to differential treatment of domestic and
imported products.96
In Asbestos, the Appellate Body considered the physical
properties of asbestos in comparison with other fibers that did not
have the same human health risk as asbestos and determined that
the two products were not "like."97 Differences in carbon content
94 See OCT. DRAFT LCFS REGULATION, supra note 25, at 7-8.
95 Appellate Body Report, European Communities-Measures Affecting Asbestos
and Asbestos-Containing Products, 101, WT/DS135/AB/R (Apr. 5, 2001) [hereinafter
Asbestos Appellate Body Report].
96 Id. 103.
97 Id. 192.
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of the fuel itself would distinguish different biofuels from each
other physically with respect to greenhouse gas emissions when
used as a fuel. However, differences with respect to lifecycle
emissions prior to use as a fuel would probably not be evidenced
in its physical properties - certainly those associated with indirect
land use change would not.
The Appellate Body also took the four criteria above into
account as a totality, and found that the health risk might also
influence consumers' preferences as well as the competitive
relationship in the market.98 Similar considerations might apply to
biofuels with different carbon intensity, although the consumer
preference element would be more salient than the health risk
factor. Tariff classifications are in fact different for biodiesel and
ethanol; however, this may or may not be relevant to actual
cases.
99
Other factors that the Appellate Body considered, which might
prove relevant to the LCFS, include pronounced physical
differences that would tend to increase the burden of
demonstrating that the products are like and similarity of end
uses. 100
Measures that differentiate biofuel feedstocks on the basis of
whether their production triggers indirect land use change that in
turn results in additional GHG emissions go well beyond the
domestic regulation of process and production methods discussed
above. The extent to which indirect land use change would be
deemed justified will depend on the evolution of WTO
jurisprudence.
The WTO had a well-earned reputation for deciding disputes
98 Id. 113-17. Note that "consumers" can mean commercial consumers rather
than the general public.
99 Compare, United States International Trade Commission Rulings and
Harmonized Tariff Schedule, Tariff Classification of Biodiesel from Brazil, Apr. 16,
2008, CLA-2-38:OT:RR:NC:2:239 (classifying
biodiesel under the subheading for mixtures of fatty acid esters and classifying ethanol
under the subheadings for undenatured and denatured ethyl alcohol of any strength),
available at http://www.faqs.org/rulings/rulings2008NYN025713.html, and United
States International Trade Commission Rulings And Harmonized Tariff Schedule, The
tariff classification of fuel grade ethanol from Brazil, China and Ukraine, Jun. 14, 2006,
CLA-2-22:RR:NC:SP:237 R04153, available at
http://www.faqs.org/rulings/rulings2006NYR04153.html.
100 Asbestos Appellate Body Report, supra note 95, 1 105-06.
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on the basis of trade liberalization alone. " ' However, in recent
disputes the WTO Appellate Body has taken more seriously the
commitments found in the WTO Agreement preamble to protect
the environment, to conserve natural resources, and to achieve
sustainable development. °2 Its decisions in the Shrimp/Turtle case
evidence a new approach to balancing these commitments with
trade liberalization. 103
The new approach also allows WTO members more scope to
balance trade commitments with climate change regulation. In the
Shrimp/Turtle dispute, the Appellate Body ultimately upheld a US
trade restriction on shrimp caught with nets that trapped and
drowned sea turtles as a breach of article XI that was justified as
under the General Exceptions in GATT article XX (after the US
revised the regulation). 0 4 Article XI prohibits domestic laws that
restrict imports other than financial levies such as duties, taxes or
other charges. 5 The U.S. embargo on imports of shrimp that
were caught with gear that did not have a turtle excluder device
constituted an impermissible restriction on the importation of
shrimp as the Appellate Body interpreted article XI.' 06 Similarly,
the LCFS may be a prohibition or restriction on the importation of
biofuels from countries that do not qualify for certification under
the LCFS regulations. Such burdens on trade are allowed, if they
101 See, e.g., Panel Report, United States-Restrictions on Imports of Tuna, 6.1, 39
GATT B.I.S.D. 1555 (1993) (noting that the decision did not consider the
appropriateness of the countries conservation policies).
102 Marrakesh Agreement Establishing the World Trade Organization, Apr. 15,
1994, 1867 U.N.T.S. 154, 33 I.L.M. 1144 (1994) [hereinafter WTO Agreement];
Appellate Body Report, United States-Import Prohibition on Certain Shrimp and
Shrimp Products, WT/DS58/AB/R (Nov. 6, 1998), 152-53 [hereinafter Shrimp
Appellate Body Report].
103 "Recognizing that their relations in the field of trade and economic endeavour
should be conducted ... while allowing for the optimal use of the world's resources in
accordance with the objective of sustainable development, seeking both to protect and
preserve the environment and to enhance the means for doing so in a manner consistent
with their respective needs and concerns at different levels of economic development...
." WTO Agreement, supra note 102, at pmbl.
104 See Shrimp Appellate Body Report, supra note 102, 186 (stating that
legitimate environmental objectives should be adopted and are provided protection under
article XX of the GATT 1994).
105 See GATT, supra note 92, art. X1.
106 See Shrimp Appellate Body Report, supra note 102, 121.
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qualify as one of the exceptions listed in article XX.'0 7
The Appellate Body determined that the environmental
regulation at issue in Shrimp/Turtle was a measure "relating to the
conservation of exhaustible natural resources" that was "made
effective in conjunction with restrictions on domestic production
or consumption" under article XX(g). 0 8 This reflects a broadened
interpretation of "exhaustible natural resources," which was at one
time considered to refer only to mineral resources." 9 Here the
phrase applies to living resources and, in another case to clean
air."0 This is obviously an important shift because now article
XX(g) may readily be interpreted to apply to climate change.
The relationship between the measure at stake and the
legitimate policy of conserving exhaustible natural resources must
be close and genuine."' In Shrimp/Turtle, the Appellate Body also
took into account that the measure was not "disproportionately
wide in its scope and reach in relation to the policy objective."'' 2
Also, the rules must be primarily aimed at the conservation goal,
which in the case of the LCFS would be reducing GHG
emissions."3 The LCFS is framed in terms of California's climate
change policy, removing doubt as to the primary goal of the
regulation." 4 This may be a more challenging argument to make
for similar regulations that are embedded in legislation which is
presented as providing domestic energy security, jobs programs, or
agricultural support." 5
To satisfy the requirements of article XX(g), the LCFS
regulation should be applied even-handedly to domestic
107 See id T 126.
108 Shrimp Appellate Body Report, supra note 102, 9 147.
109 Id. 127-30.
110 See GATT, supra note 92, Art. XX(g); Appellate Body Report, United States-
Standards for Reformulated Gasoline and Conventional Gasoline, T 23, WT/DS2/ABiR
(April, 29 1996) [hereinafter Gasoline Appellate Body Report].
Ill See Shrimp Appellate Body Report, supra note 102, 9 136, 141.
112 Id. 141.
H3 See id. 148; PROPOSED SCOPING PLAN, supra note 1, at ES-1.
114 Id.
115 See, e.g., Energy Independence and Security Act of 2007, 49 U.S.C. § 32902
(2006).
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production or consumption."6  In Shrimp/Turtle, the Appellate
Body conducted a brief analysis, noting the complete regulatory
regime that governed shrimp trawling in the United States and
finding that the challenged measure was effective in conjunction
with the restrictions on domestic harvesting of shrimp." 7 Whether
the LCFS carbon intensity metric would be treated as an even-
handed restriction on domestic fuel providers would depend on
how the quantification of direct and indirect GHG emissions was
carried out.
In the alternative, climate change measures might be
permissible under article XX(b), as "necessary to protect human,
animal or plant life or health."'18  The evidence of the
Intergovernmental Panel on Climate Change assessment reports,
and the many more recent studies of current and projected harms
to human, animal or plant life or health from climate change
would support including it in the scope of article XX(b)." 9
Exceptions claimed under either article XX(b) or (g) are also
limited by and conditioned on three requirements in the chapeau of
article XX: The measures must not be applied in a way that
involves arbitrary or unjustified discrimination, and they must not
be used as disguised protection for domestic industries. 2 '
Application of the chapeau in the Reformulated Gasoline case led
the Appellate Body to decide that there are alternative ways to
apply the U.S. Clean Air Act that do not discriminate, and that the
United States should have pursued negotiations. 2' In
Shrimp/Turtle, the net regulations were unjustifiable
discrimination first, because they imposed essentially the same
comprehensive regulatory regime applied to domestic shrimp
trawlers on all trading partners, without the flexibility to adapt in
116 See Shrimp Appellate Body Report, supra note 102, 143-45.
117 Id. 27, 144.
I's GATT, supra note 92, art. XX(b).
119 See PROPOSED SCOPING PLAN, supra note 1, at 86-94.
120 See Shrimp Appellate Body Report, supra note 102, 150.
121 See Gasoline Appellate Body Report, supra note 110, 150. CAA regulations
set a baseline standard for gasoline sold in the United States. U.S. companies could
establish individual baselines for 1990 levels. Because of administrative problems in
ascertaining compliance outside the United States, foreign companies were assigned a
common baseline. Id.
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practice to other countries circumstances. 122 Second, the United
States negotiated agreements with some but not all trading
partners, resulting in both a failure to cooperate with other nations
and differential treatment as between trading partners.2
3
There is a remedy to the problems encountered with claiming
an exception under article XX. It is to negotiate in good faith with
trading partners and to allow flexibility in compliance with the
regulatory program.124 In a second proceeding on compliance with
the original Shrimp/Turtle decision, the Appellate Body found that
the U.S. regulation was justified under article XX.'25 The United
States had brought its regulations into alignment with article XX
by allowing importing nations to comply with regulatory programs
that were comparable in effectiveness to the U.S. program, but not
necessarily the same. 126  With respect to the U.S. obligation to
negotiate with trading partners, the Appellate Body stated:
Clearly, and "as far as possible," a multilateral
approach is strongly preferred. Yet it is one thing to
prefer a multilateral approach in the application of a
measure that is provisionally justified under one of the
subparagraphs of Article XX of the GATT 1994; it is
another to require the conclusion of a multilateral
agreement as a condition of avoiding "arbitrary or
unjustifiable discrimination" under the chapeau of
Article XX. We see, in this case, no such
requirement.127
V. Recommendations and Conclusion
California, though lacking the constitutional capacity to
participate in international treaties, has engaged in the
122 See Shrimp Appellate Body Report, supra note 102, 161-76.
123 Id. 161-76.
124 See Appellate Body Report, United States-Import Prohibition on Certain
Shrimp and Shrimp Products, Recourse to Article 21.5 of the DSU by Malaysia,
WT/DS58/AB/RW (Oct. 22, 2001), 144 [hereinafter Shrimp Compliance Appellate
Body Report].
125 See id. 153.
126 See id. 144.
127 Id. 124.
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international debate about biofuels standards. 128 This is consistent
with the approach that WTO asks of local, regional and national
governments and requires of parties. 129 International certification
standards are favored by the Technical Barriers to Trade
Agreement as a means to achieve consistency and fairness in
regulation. In its Shrimp/Turtle decision, the Appellate Body also
indicated that it would expect nations to pursue good faith
negotiations to reach a multilateral agreement on environmental
measures, rather than acting unilaterally.13 °  However, the
Appellate Body also indicated that it might tolerate "the use of
unilateral measures only as a last resort, after multilateral
negotiations have failed or as an emergency measure to preserve
the environment during negotiations."''
An international biofuels standard would facilitate
coordination for trading partners, and it would reduce the chance
of conflicts with trade law. But international negotiations are
slow, and states like California are already in the midst of a
complex regulatory process. California has been very effective in
coordinating other climate change and energy policies with the
international community, as evidenced by the evolution of an
emissions trading program in consultation with the European
Union and United Nations analogues. 3 2 For the LCFS, too, it will
be wise to integrate discussions and development of standards
across states, regions, nations and across other agreements,
including the emissions trading plans.
Some of the characteristics that would make the state
regulations more acceptable to the WTO framework are:
A regulatory scheme that provides transparency and flexibility
to avoid arbitrary discrimination.
128 Daniel A. Farber, Climate Change, Federalism, and the Constitution, 50 Ariz. L.
Rev. 879, 882 (2008).
129 World Trade Organization, Understanding the WTO-Special Policies,
http://www.wto.org/english/thewtoe/whatis-e/tif e/org5 e.htm#cooperation (last
visited Apr. 2, 2009).
130 Shrimp Compliance Appellate Body Report supra note 124, 35.
'3, Louise de la Lafayette et al., International Decisions: WTO-GATT-Trade and
Environmental Import Restrictions-Endangered Species: United States-Import
Prohibition of Certain Shrimp and Shrimp Products-Recourse to Article 21.5 of the
DSU by Malaysia, 96 AM. J. INT'L L. 685, 692 (2002).
132 See PROPOSED SCOPING PLAN, supra note 1, at 30.
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State measures that are sufficiently flexible to allow
certification by national programs that are adapted to local
circumstances.
But-LCFS regulations can require that non-US importers'
national regulatory programs are comparable in effectiveness to
the California program.
Environmental regulation benefits from periodic scientific
review. While this article has not attempted a comprehensive
review of the Low Carbon Fuel Standard, but rather a focused look
at the particular contradictions of regulating global phenomena
domestically, that important point is well-illustrated here. Had the
research community, including the original proponents of the
LCFS, not continued to investigate the lifecycle emissions of fuels
this policy could have resulted in increased GHG emissions
overall. Regulators need to balance the need for regulatory
predictability with the need to focus on their ultimate policy goals.
They need to ask the scientific community for information, and
then heed it. The public and high government officials need to
respect intellectual honesty and be prepared to revise their policies
when new research supports a change.
Climate change reminds us that the first law of ecology,
"everything is connected to everything else," cannot be ignored. 33
133 BARRY COMMONER, THE CLOSING CIRCLE: NATURE, MAN AND TECHNOLOGY 33
(1971).
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